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DEPARTMENT OF THE ARMY
NONCOMMISSIONED OFFICER ACADEMY
2267 KENTUCKY AVE.

FORT CAMPBELL, KY 42223

AFZB-NCOA 27 February 2002
MEMORANDUM FOR ALL CONCERNED PERSONNEL

SUBJJCT: Map Reading Training

1. Purpose: Identify specific areas of training for Map Reading and Land Navigation.

2. Generd: The NCOA will no longer formally teach skill level one Map Reading tasks. Students
will receive reinforcement training for the purpose of refreshing themsalves in these skills.
Recommend that al CSMs have their soldiers--a aminimum--read and study the following prior
to arriving a PLDC.

a STP 21-1-SMCT, Oct 94, Soldier's Manua of Common Tasks, dtd Oct 94, pages 23
through 66, the following tasks.

(1) 071-329-1000, |dentify topographic symbols on amilitary map.

(2) 071-329-1001, Identify terrain features on amap.

(3 071-329-1002, Determine the grid coordinates of a point on amilitary map.
(4) 071-329-1003, Determine a magnetic azimuth using a lensatic compass.

(5) 071-329-1005, Determine alocation on the ground by terrain association.
(6) 071-329-1008, Measure distance on amap.

(7) 071-329-1012, Orient amap to the ground by map terrain association.

(8) 071-329-1018, Determine direction without a compass.

b. FM 3-25.26, Map Reading and Land Navigation:

(1) Chapter 3, para3-1, 3-3, and 3-5.

(2) Chapter 4, para4-4 thru 4-7.

(3) Chapter 5, para5-1 and 5-2.

(4) Chapter 9, para9-2 thru 9-3c, and 9-5
(5) Chapter 10, para10-6

(6) Chapter 11, para11-1b thru 11-3.

CSMs should design their own exercises with amap of the loca areato ensure soldiers are
proficient on these tasks. In addition we are making this RTP available to the CSMsto design
their own refresher package. This training should be conducted prior to utilizing the Divison
Land Navigation Site. Thisis not a requirement; however by conducting thistraining before a
soldier getsto the Ste it will greetly increase the effectiveness of the training.

forigind sgned/
ALBERT J. BARTEE
MSG, USA
Chief of Training



Map Reading/Land Navigation Student RTP

Purpose This RTP provides students with a standardized plan for reinforcement
training of the skill level one tasks listed below:
ThisRTP Table of Contents
Contains
Task Number Task Title Page
071-329-1000 | Identify Topographic Symbolson aMilitary RTP-2
Map.
071-329-1002 | Determine the Grid Coordinates of a Point on a RTP-8
Military Map.
071-329-1001 | Identify Terrain Features on a Map. RTP-18
071-329-1003 | Determine aMagnetic Azimuth using a RTP-32
Lensatic Compass
071-329-1008 | Measure Distance on aMap RTP-40
071-329-1018 | Determine Direction Without a Compass RTP-51
071-329-1012 | Orient aMap to the Ground by Map Terrain RTP-59
Association.
071-329-1005 | Determine a Location on the Ground by RTP-61
Terrain Association.

RECOVERABLE PUBLICATIONS

YOU RECEIVED THISDOCUMENT IN A DAMAGE-FREE CONDITION. DAMAGE IN
ANY WAY, TO INCLUDE HIGHLIGHTING, PENCIL MARKS, OR MISSING PAGES,
WILL SUBJECT YOU TO PECUNIARY LIABILITY (STATEMENT OF CHARGES, CASH
COLLECTION ETC.) TO RECOVER PRINTING COSTS.
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Identify Topographic Symbols on a Military Map

Task

This section of the RTP teaches--

Task Number: 071-329-1000

Task Title: Identify topographic symbols on a military map.

Conditions: Given a standard 1:50,000-scde military map.

Standards: Identify the topographic symbals, colors, and margind
information on a military map with 100 percent
accurecy.

(References. FM 3-25.26, Chapter 3; STP 21-1-SMCT, Oct 94, page 23)

Colorson a
Military Map

Symbolson a
Military Map

The ided gtuaion would be that every mapmaker could show every
map feature in its true shape and Sze, however, it's impossble. The amount
of detaill the map shows will increase or decrease dependent on the scde of
the map.

Topographic symbols show details on the map and these symbols
use Sx basic colors, Figure 1.

COLORS SYMBOLS

Black Culturd (man-made) features other than roads

Blue Water

Brown All relief features--contour lines on old maps--cultivated land
on red-light readable maps.

Green Vegetation

Red Major roads, built-up areas, pecid features on old maps.

Red-brown | All relief features and main roads on red-light readable maps.

Figure 1

Mapmakers use symbols on a map to represent physica features,
such as physical surroundings or objects, as shown in Figure 2.

The shgpe of an object on the map will usudly tel what it is, eg., a
black solid square is a building or a house, and a round or irregular blue
item--alake or pond.

Logic and what the colors mean must work together to determine a
map festure, eg., blue represents water. If you see a symbol that is blue and
has clumps of grass, thiswould be a swamp.
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Symbolson a

Military Map,
continued

Margind
Information

The dze of the symbol shows the gpproximate size of that object.
Mogt symbols are sx to ten times larger so that you can see them under dim
light.

You should use the legend--located in the lower left margin of a
map--to find an explanation of the symbols and features used on the map.

FEATURES | COLORS DESCRIPTION

Drainage Blue These symbols include lakes, streams, rivers,
marshes, swvamps, and coastal waters.

Relief Brown These features are normadly shown by contour

lines, intermediate contour lines, and form
lines. In addition to contour lines, there are
rdief symbols to show cuts, levees, sand, sand
dunes, ice fields, strip mines, and glaciers.

Vegetation Green These symbols include woods, — scrub,
orchards, vineyards, tropica grass, mangrove
and marshy aress, or tundra.

Roads Red, Black, | These symbols show hard-surface, heavy-duty
or Red- roads, had surface, medium-duty roads,
brown improved light-duty roads, unimproved dirt

roads, and traills. On foreign road maps,
symbols may differ dightly; check the map
legend for proper identification of roads.

Railroads Black These symbols show single-track railroads in
operation; gngle-track ralroads not in
operation; double or multiple-track railroads.

Buildings Black, These symbols show built-up areas, schoals,
ydlow, Red, | churches, ruins, lighthouses, windmills, and
or FAink cemeteries.

Figure 2

Margind information explains useful information aout a map. Al
maps do not have the same magind informaion. Examine dl margind
information each time you use a different map.

NOTE: Each of the items liged below has a reference, eg., (Ref: FM 3
25.26, Chapter 3, page 31, para 3-1a(1)), or (Ref: FM 3-25.26, Chapter 3,
page 3-1, para 31f(6)), The numbers in bold parenthess (1) will mach the
number in Figure 3 on page 4 of this RTP to provide you the location of the
item. You can then look at the item on your Tenino map in order to see the
item clearer.
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Margind
Information,
continued

- AOA Yy ¥PAS e G-DMATC

Figure 3

Sheet Name (1)

(Ref: FM 3-25.26, Chapter 3, page 3-1, para 3-1a(1))

The sheet name, located a the center of the top and in the lower left
area of the map margin, is in bold print. The map name on your Tenino
map is just that "Tenino." Mapmakers generdly name the mep dfter the
largest settlement or naturdl feature located entirdly within the area of the
map shest.
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Sheet Number (2)

Series Name (3)

Scale (4)

Series Number (5)

Edition Number
(6)

(Ref: FM 3-25.26, Chapter 3, page 3-1, para 3-1b(2))

The location of the sheet number--in bold print--is in both the upper
rignt and lower left areas of the magin, and in the center box of the
adjoining sheets diagram, found in the lower right margin. You use it as a
reference number to link specific maps to overlays, operations orders, and
plans. On the Tenino Map, the sheet number is 14771V.

(Ref: FM 3-25.26, Chapter 3, page 3-1, para 3-1c(3))

You will find the map series name in bold print in the upper left
corner of the margin. The name given to the series is generdly that of a
maor politicd subdivison, such as a dae within the United States, or a
European nation. On your Tenino map, the Series Nameis Washington.

(Ref: FM 3-25.26, Chapter 3, page 3-1, para 3-1d(4))

The scale of the map gppears in both the upper left margin after the
series name and in the lower center of the bottom margin. The scae is a
representative  fraction that gives the ratio of a map distance to the
corresponding distance on the earth's surface  For example, the scade
1:50,000 indicates that one unit of measure on the map equas 50,000 units
of the same measure on the ground. One inch on the map represents 50,000
inches on the ground. On your Tenino map, the scaeis 1:50,000.

(Ref: FM 3-25.26, Chapter 3, page 3-1, para 3-1¢(5))

You will find the series number in both the upper right margin and
the lower left margin. It is a sequence reference expressed ether as a four-
digit number or as a letter, followed by a three- or four-digit number. The
Series Number on your Tenino map isV791.

(Ref: FM 3-25.26, Chapter 3, page 3-1, para 3- 1(6))

You will find the edition number in bold print in the upper right area
of the top margin and lower left area of the bottom margin.  Mapmakers
number the editions consecutively; therefore, if you have more than one
edition, the highest numbered sheet is the most recent (newest). On your
Tenino map, the edition number is7-DMATC.
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Index to
Boundaries (7)

Adjoining Sheets
Diagram (8)

Elevation Guide
9)

Dedlination
Diagram (10)

(Ref: FM 3-25.26, Chapter 3, page 3-1, para 3-19(7))

The index to boundaries diagram appears on the lower or right
margin of dl mep shests. This diagram, which is a ministure of the map,
shows the boundaries that occur within the map area, such as county lines
and date boundaries. Note on your Tenino map in the lower right corner,
that the Boundaries Index depicts a line that separates Thurston County
from Lewis County. Look at the Tenino map between latitudes 78 and 79,
the dashed line that goes across the entire map just like the one in the
Boundaries | ndex.

(Ref: FM 3-25.26, Chapter 3, page 3-1, para 3-1h(8))

The adjoining sheet diagram--lower right margin--contains a
diagram that illustrates the adjoining sheets to your map sheet. On maps a
1:100,000 and larger scales and at 1:1,000,000 scale, the diagramis called
the index to adjoining sheets. The diagram usudly contains nine rectangles,
but the number may vary depending on the locations of the adjoining sheets.
Your Tenino has atota of nine sheets. Note that Tenino Map Sheet
Number--1477 1V--isin the center. Should your operations extend out from
your Map Sheet, then you will know which map sheet--based on the
direction your operation will take you--to use.

(Ref: FM 3-25.26, Chapter 3, page 3-1, para 3-1i(9))

The devation guide normdly appears in the lower right margin. It is
a miniature characterizetion of the terrain shown. This map represents the
terrain by bands of eevation, spot eevation, and mgor drainage features.
The devation guide provides the map reader with a means of rapid
recognition of mgor landforms. Note that the Elevation Guide is right next
to the adjoining sheets diagram.

(Ref: FM 3-25.26, Chapter 3, page 3-1, para 3-1j(10))

You will find the dedination diagram in the lower margin of large-
scade magps.  The scde indicates the angular relationships of true north, grid
north, and magnetic north. In recent edition maps, there is a note indicating
the converson of azimuths from grid to magnetic and from magnetic to grid
next to the declination diagram. These are very important--as you will see
later on--in conducting land navigaion when you have to convert grid
azimuths to magnetic azimuths and magnetic to grid.
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Bar Scales (11)

(Ref: FM 3-25.26, Chapter 3, page 3-1, para 3-1k(11))

You will find the bar scde located in the center of the lower margin.
The bar-scales are rulers that you use to convert mgp distance to ground
disance. Maps have three or more bar scales, each in a different unit of
measure. Take care when using the scades, epecidly in the sdlection of the
unit of measure that you need. On your Tenino map, there are four scaes,
meters, yards, satute miles, and nautical miles.
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Task

Notes

Determine the Grid Coordinates of a Point on

a Military Map

This section of the RTP teaches--

Task Number:

071-329-1002

Task Title:

Determine the grid coordinates of apoint on amilitary
map.

Conditions;

Given a stlandard 1:50,000-scde military map in afidd
location, a 1:50,000 grid coordinate scale, a pencil,
paper, and a point on the map for which coordinates must
be determined.

Standards:;

Determine the six-digit grid coordinates for the point on
the map with a 100-meter tolerance. Record the grid
coordinates with the correct two-|etter 100,000- meter-
square identifier.

(References. FM 3-25.26, Chapter 4; STP 21-1-SMCT, Oct 94, page 37)

To keep from getting logt, you have to know how to find out where
you are. There are no street addresses in a combat area, but a military map
can spot your location accurately. The map has Vertical Lines (top to
bottom), and Horizontal Lines (left to right).

sguares 1,000 meters on each side called Grid Squares.

The lines tha form grid squares have numbers along the outdde

edge of the map picture. No two grid squares will have the same number.

We use digits to locate a point on a map. The more digits there are
in a coordinate, the more precise the location. You will refresh you memory

by covering the four, 9%, and eght-digit coordinates.
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Four-Digit
Coordinate

Sx-Digit Grid
Coordinates

Look a Figure 4 below. Someone tdls you tha your location is

somewhere in grid square 1181. Your first question may be, how do | know
where | am?

Begin by reading LEFT to RIGHT (easterly) on your map until you
reach number 11. You have found the firg haf of your grid square. Next
you read UP (northerly) the map until you reech number 81. Now you
have the second hdf of the grid square and your location in a 1000-meter
grid square. So, your location is somewherein grid square 1181.

83

Grid 1181
~N

T
Southwest Cor ner
80 |
10 11 12 13 14

Note: Always begin your reading from the
Southwest Corner.

Figure 4

Now that you know you are in grid square 1181, you may want a
more precise idea of where you are in this 1000-meter grid square. In other
words, you ae in the genera neighborhood, but it would be nice to
determine where your location is within 100 meters.  To do this, you just
need to add two more numbers, one to the first half (easterly reading 11)
and the other number to the second half (northerly reading 81).

To get those extra numbers, imagine that each grid square has ten
lines ingde spaced evenly running east and wedt, and ancther ten lines
spaced evenly running north and south. This breeks down the grid square
into 100 smdler squares. Now you can edimae where these imaginary
lines are and determine where your location iswithin 100 meters.
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Sx-Digit Grid
Coordinates,
continued

Take a look at Figure 5. As you can see, grid zone 1181 breaks
down into 100-meter squares.

Suppose you are hafway--about 500 meters--between grid line 11
and grid line 12. Starting at the southwest corner (Ref: Figure 4) of grid
sguare 11, you count from left to right (eesterly) (Ref; Figure 5). Since the
location is five, then you add 5 to the first haf of the coordinate (easterly)
11, and it becomes 115.

Now suppose you are approximatey 3/10ths--300 meters--of the
way between grid line 81 and grid line 82. Sarting from grid line 81, you
count UP, (northerly) until you reach the 3/10ths--300-meter point (Ref:
Figure 5). Since the location is three, then you add 3 to the second haf of
the coordinate (northerly) 81, and it becomes 813. So, your six-digit grid is
115813 as shown in Figure 5.

In another example, if you ae exactly on line 11, then the firs haf
coordinate (easterly) would be 110, and if you are exactly on line 81, then
the second haf of the coordinate (northerly) would be 810. Then the sx-
digit grid is 110810.

82
1000 M eter
Grid Square
i 115813
e //
Z
y
81
4
11 (5) 12
Figure5
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Coordinate Scale

Six-Digit Grid
Coordinates
Using Coordinate
Scade

The most accurate way to determine the coordinate of a point on a
map is to use a coordinate scale.  With the coordinate scale, you don't have
to use imaginary lines because the coordinate scde will give you the exact
coordinates. This scale is on the Coordinate Scade and Protractor--GTA 5
2-12--see Figure 6 below.

1:50,000 Coor/dinate Scale
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Coordinate scale and protractor, GTA 5-2-12

Figure 6

As you can see, the protractor has three coordinate scales.  1:25,000,
1:50,000 and 1:100,000. Make sure that when you use the coordinate scale
that you use the proper one based on the scale of your map. For the PLDC
course, you will be using 1:50,000 scale maps.

Let's locate a point on a grid square usng the coordinate scale,
Figure 7, page RTP-12.

1. Locatethefour-digit grid square of Point A.

2. Read RIGHT and UP, you should have afour-digit grid of 1181.

3. Pace the coordinate scade on the bottom horizonta grid line (81)
of the grid square containing Point A to determine the third and sixth digits
of the coordinate.
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Sx-Digit Grid
Coordinates
Using Coordinate Scde

83 R el e L

Point A

200 400

IIHIHI ;”H/ﬁf.\yfﬂyff/?’/ff/j
Q A 220 | 328 2330 336 340(34s3m03fs 0 s p 15 20 25 30 38
Qh\ & GTA 6212 1981
82 N : B e
N METERS o A §.210, 1980
M : ith: | QORDINATE SCALE
N - D PROTRACTOR
-~ - SLIDE rs. Depa:tment of
::K o - ToThe
S n @ Right
81 :hf" a s ININER cii:lf {_15.:*:‘?!
Qﬁ—‘ﬁ- .
= g 1o
Southwest Corner
LGrid Square 1181 ) 1
a9 10 11 12
Figure 7

4.

Place the coordinate scale so that the ZEROS of the coordinate

scde ae in the lower left-hand (southwest @rner) of grid square 1181, the
grid square containing Point A, Figure 7.
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Six-Digit Grid 5. Slide the scde to the right, keeping the bottom of the scae on the
Coordinates bottom grid line (81), until Point A is under the verticd (right-hand) scale,

Using Coordinate  Figure 8.
Scale, continued

Point A
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Figure 8
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Sx-Digit Grid
Coordinates
Using Coordinate
Scale, continued

Eight-Digit Grid
Coordinates
Using Coordinate
Scde

6. To find the third-digit for the firs haf (eesterly) grid coordinate,
go to grid line 11. There, as you see in Figure 8, grid line 11 runs through
the number five on the bottom line of the coordinate scale. Five becomes
your third number for grid 11 (essterly), so the firsd hdf of the grid
coordinateis 115.

7. To find the third-digit for the second hdf (northerly) grid
coordinate, go to grid line 81. As you can see in Figure 8, Point A on the
map is right under the number 3 (vertica scae) on the coordinate scae.
The 3 becomes your third number for grid 81 (northerly), so the second half
of the grid coordinate is 813.

8. You have now determined your location on the map to within 100
meters as 115813.

To determine an eight-digit coordinate, which will locate a point on
the ground to within 10 meters, you must keep in mind that there are 100
meters between each 100-meter mark (number) on the coordinate scde. As
you may have aready noticed, the coordinate scae has short tickmarks to
indicate 50 meters between each 100-meter mark. See Figure 9.

& 5800 $000 200 0
M
50 Meter Tickmarks ssesss o
N e
3 = 5
X - ,§_
§ METER :
g 2
g " hd
; 7 >
; .
g g 10009 B TES4 32T 0
g =
¢ = &

Figure9
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Determinean
Eight-Digit Grid
Coordinates
Using Coordinate
Scde

100,000-Meter
Square Identifier

To find the eght-digit coordinate, you use the same procedures as
those used to find the six-digit coordinate usng the coordinate scale. If the
point on the map lies a a spot where the verticd grid line fals between two
100-meter marks on the horizontad scale of the coordinate scde, and
between two 100-meter marks on the verticd scale of the coordinate scale,
then you interpolate (estimate) the distance, Figure 10.

To determine the four digits of the firg haf of the grid coordinate,
you can see where grid line 11 runs through the number 5 (500-meter mark)
on the horizonta scae of the coordinate scde.  Since the line runs right
through the 5, then the third number is 5, and the fourth number is 0. So,
thefirgt half of the grid coordinateis 1150.

To determine the four digits of the second haf of the grid coordinate,
you can see where Point A lies between the number 5 (500-meter mark) and
the 50 meter tickmark that lies between numbers 5 and 4 (400-meter mark)
on the vertica scade of the coordinate scale. The third number of the second
haf of the grid coordinate will be 4. To determine the fourth number of the
second hdf, you must interpolate (estimate) the distance between the 50
meter tickmark and the number 5 in 10 meter increments.  In this case the
edimate is 30 meters from the 50 meter tickmark. So, the second haf of the
grid coordinate is 8148.

The eight-digit grid coordinate for Point A on Figure 10 then reads
as 11508148.

The lagt thing in determining a grid coordinate is to place the correct
100,000-meter square identifier in front of your four, 9x, or eght-digit grid
coordinate.  You can find the 100,000-meter square identifier, made up of
two letters, in the lower center margin of your map in the grid reference
box, Figure 11, page 17.

As you can see in the grid reference box, the 100,000 meter square
identification isin the left column center, identified as

EH

- %00

EG

Take out your Tenino map, and find the grid reference box. Notice
that the 100,000-meter square identification is the same as above, and that
the grid reference box isthe same as Figure 11, page RTP-17.
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Point A
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100,000-Meter
Square Identifier,
continued

Don't let the EH over the EG confuse you. What this indicates is
that the Tenino map happens to fal within two different 100,000-meter map
squares.  The numbers to the right (°200) tell you where on your map the
divison between the two 100,000-meter map squares are.  Since the EH is
over the EG--as shown beow--separated by a horizonta line, the divison is
on grid line 00 that runs east and west. If the grid reference was shown with
the EH and EG besde each other with a verticd line between them, then
the divison would have been on Grid Line 00 running north and south.

GRID Reference Box

Sample 1,000 Meter Grid Square || 1. Read large number labeling the VERTICAL grid
6 lineleft of point and estimate tenths (100 meters)
fromgridlineto point. 12 3

XSam e 2. Read large numbers labeling the HORIZONTAL
Poi n? grid line below point and estimate tenths (100
meters) from grid line to point.45 6
45
12 13 Example: 123456

100,000 M. Squar e I dentification || WHEN REPORTING OUTSIDE THE 100, 000
METER SQUARE AREA IN WHICH THE POINT
LIES. PREFIX THE 100,000 METER SQUARE

5200 IDENTIFICATION
EG Example: EG123456
Grid ZoneDesignation WHEN REPORTING OURISDE THE GRID ZONE

DESIGNATION AREA IN WHICH THE POINT LIES.
PREFIX THE GRID ZONE DESIGNATION

Example: 10TEG123456

10T

Figure 11

The dgnificance of this is that al coordinates above the 00 grid line
running esst and west will begin with the letters EH and dl coordinates
below the 00 grid line running east and west will begin with the letters EG.
For Example: On your Tenino Map:

EHO0401, See the two ponds?
EH053045, See the lake?
EG0493, See Maytown?
EG086958, See Pitman Lake?

Without the EH or EG, when you report locations, the people who
receive your report would not know which 100,000-meter map square you
are reporting about.
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Task

Identify Terrain Features on a Map

This section of RTP teaches--

Task Number: 071-329-1001

Task Title: Identify terrain festures on a map.

Conditions: Given a standard 1:50,000-scde military map.
Standards: Identify the five mgor and three minor features on the

map.

(References. FM 3-25.26, Chapter 10; STP 21-1-SMCT, Oct 94, page 28)

|dentify Terrain
Features

Terrain Features

You identify terran fegtures in the same manner on al maps
regardiess of the coutour interval, but you mud redize tha a hill in the
Rocky Mountains will be much bigger than the one in south Forida You
must be able to recognize dl the terrain festures to locate a point on the
ground or to navigate from one point to another.

Mapmakers derived dl terrain features from a complex landmass
known as a mountain or ridgdine (Figure 12). The term ridgdine is not
interchangegble with the term ridge. A ridgdine is a line of high ground,
usudly with changes in devation aong its top and low ground on dl Sdes
It 5 from the ridgeline tha mapmakers have classfied a totd of 10 naturd or
man-made terrain features. These features bresk down into five mgor, three
minor, and two supplementary features.

7 T
gody ” AN
: ..- 4 : L “ ", o5 - L

T, RIBCELINE
N a e

Figure 12
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Five Mgor
Terrain Features

1. Hill. A hill isan area of high ground. From a hilltop, the ground
dopes down in dl directions. A map depicts a hill by showing contour lines
forming concentric circles (circdles having a common center). The indde of
the smdlest closad circleisthe hilltop, Figure 13.

Figure 13, Hill

2. Saddle: A saddleisadip or low point between two aress of high
ground. A saddle is not necessarily the lower ground between two hilltops,
it may be smply a dip or bresk dong a leve ridgecrest. If you ae ina
saddle, there is high ground in two opposte directions and lower ground in
the other two directions. An hourglass normaly represents a saddle. Figure
14.

SADDLE

Figure 14, Saddle

3. Valley. A vdley is a dreiched-out groove in the land, usudly
formed by dreams or rive's. A vdley begins with high ground on three
Sdes, and usudly has a course of running water through it. If danding in a
vdley, there is high ground in two opposte directions and there is a decline
from the third direction to the fourth. Depending on its Sze and where a
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Five Mgor
Terrain Features,
continued

a person is danding, it may not be obvious that there is high ground in the
third direction, but water flows from higher to lower ground. Contour lines
foming a valey ae dther U shagped or V shaped. To determine the
direction water is flowing, look & the coutour lines. The closed end of the
contour line (U or V) dways points upstream or toward high ground, Figure
15.

Figure 15, Vdley

4. Ridge. A ridge is a doping line of high ground. If you are
danding on the centerline of a ridge, you will normaly have low ground in
three directions and high ground in one direction with varying degrees of
dope. If you cross a ridge a right angles, you wil climb steeply to the crest
and then descend steeply to the base. When you move along the path of the
ridge, depending on the geographic location, there may be either an dmost
unnoticegble dope or a very obvious indine.  Contour lines forming a ridge
tend to be Ushaped or \-shaped. The closed end of the contour line points
away from high ground, Figure 16.

Figure 16, Ridge
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Five Mgor
Terrain Features,
continued

Three Minor
Terrain Features

5. Depression. A depresson is a low point in the ground or a
snkhole. One could describe it as an area of low ground surrounded by
higher ground in dl directions, or smply a hole in the ground. Usudly
mapmakers only show depressons that are equa to or greater than the
contour interval. Maps show depressions by closed contour lines that have
tickmarks pointing toward low ground, Figure 17.

s pumIBRRLRAL

Figure 17, Depresson

1. Draw. A draw is a less developed stream course than a valey.
In a draw, there is essentidly no level ground and, therefore, little or no
maneuver room within its confines. If you are danding in a draw, the ground
dopes upward in three directions and downward in the other direction. You
can condder a draw as the initid formation of a vdley. The contour lines
depicting draws are U-shaped or V-shaped, pointing toward high ground,
Figure 18.

Figure 18, Draw
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Three Minor 2. Spur. A sur is a short, continuous doping line of higher

Terrain Features,  ground, normdly jutting out from the Sde of a ridge A spur often forms

continued when two roughly pardld streams cut draws down the sde of a ridge. The
ground will dope down in three directions and up in one. Contour lines on a
map depict a spur with the U or V pointing away from high ground, Figure
19.

Figure 19, Spur

3. CIiff. A diff is a veticd or near verticd feaure an aorupt
change of the land. When a dope is so steep that the contour lines converge
into one "carrying” contour of contours, this last contour line has tick marks
pointing toward low ground, Figure 20.

L
\) |
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Three Minor
Terrain Features,
continued

Two
Supplementary
Teran Features.

Maps aso depict cliffs by showing contour lines very close together
and, in some ingtances, touching each other, Figure 21.

COMVERGING
CONTOURS
FORMING CILIFF

1. Cut. A cutis a man-made feature resulting from cutting through
raised ground, usualy to form a level bed for a road or ralroad track. Maps
identify cuts when they are a least 10 feet high, and they gppear with a
contour line dong the cut line.  This contour line extends the length of the
cut and has tick marks that extend from the cut line to the roadbed, if the map
scale permitsthisleve of detail, Figure 22.

2. Fill. A fill is a manrmade feaure resulting from filling a low
area, usudly to form a level bed for a road or railroad track. Maps depict
fills when they are a least 10 feet high; they gopear with a contour line dong
the fill line This contour line extends the length of the filled area and has
tick marks that point toward lower ground. If the map scae permits, the
length of the fill tickmarks--drawn to scae--extend from the base line of the

fill symbol, Figure 22.
7/,
cuT
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e

Figure 22, Cut and Fill
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Terrain Features Figure 23 provides you with a mgp with dl the terrain features you
just covered.

1. HILL 3. AIDGE 5. DEPRESSION 7. SPUR 9. CUT
2. VALLEY 4. SADDLE 6. DRAW 8. CLIFF 10. FILL
Figure 23
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Determine a Magnetic Azimuth using a Lensatic Compass

Task This section of the RTP teaches--

Task Number: 071-329-1003

Task Title: Determine a magnetic azimuth using alensatic compass.
Conditions: Given a compass and a designated point on the ground.
Standards: Determine the correct magnetic azimuth to the

designated point within 3 degrees using the compass-to-
cheek method, and within 10 degrees using the center-
hold method.

(References. FM 3-25.26, Chapter 9; STP 21-1-SMCT, Oct 94, page 45)

The Lensdtic The lensatic compass, Figure 24, consigts of three mgjor parts. the
Compass cover, the base, and the lens or rear sght.

LUMINOUS MAGNETIC ARROW
SHORT LUMINDUS LINE

SIGHTING SLOT |

LENG LENS OR
REAR SIGHT

LUMINOUS FIXED INDEX LINE
SIGHTING DOTS

@ . e
‘ SIGHTING WIRE I GRADUATED STRAIGHT FLOATING DIAL
COVER _——

EDGE | pEzeLAmG
BASE

Figure 24

A. Cover: The compass cover protects the floating dia. It contains
the gghting wire (front sght) and two luminous Sghting dots or dots used
for night navigation.
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The Lensatic

Compass,
continued

B. Base: The body of the compass contains the following movable
parts:

1. Hoating Did, Figure 25. Used to determine the direction in
which you point your compass. The dia, mounted on a pivot, rotates fredy
when you hold the compass levd. Printed on the did in luminous figures are
an arow and the letters E and W. The arrow aways points to magnetic north
and the letters (E) east 90° and (W) west 270° are on the did.

INDEX LINE | e £ EO) MILS
W 58/ 5 7 V= 310 Degrees

“RED", RING

FLOATING DlaL

Figure 25

There are two scales; the outer in black numbers denotes mils and
the inner numbers (normally in red) denotes degrees.

2. Encaang the flogting did is a glass containing a fixed black
index line, Figures 24 and 25.

3. The bezd ring is a ratchet device tha dicks when turned. It
contains 120 clicks when rotated fully; each click is equa to 3. The glass
face of the bezd ring contans a short luminous line tha you use in
conjunction with the north-seeking arrow during navigation, Figure 24.

4. The thumb loop is attached to the base of the compass,
Figure 24.
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The Lensatic

Compass,
continued

Care of the
Compass

Shooting an
Azimuth

C. Lensor Rear Sight: You use the lens to read the did. Above
the lens is the rear-d9ght dot used in conjunction with the front for sghting
on objects. The rear dght dso serves as a lock and clamps the did when
closed for its protection. You must open the rear sight more than 45° to
dlow the did to float fredy, Figure 24.

As s00n as you get your compass, ingpect it in detall. One of the
most important parts is the floating did that contains the magnetic needle.
Make sure that the dia floats fredly and DOES NOT STICK. Also, make
sure the dighting wire is draight, the glass and crystd parts are not broken,
and you can read dl the numbers on the did.

Metal objects and dectricd sources have an effect on the
performance of a compass. However, nonmagnetic metals and dloys do not
affect compass readings. Maintain the following separation distances when
using a compass.

High-tension power line.............. 55 meters.
Field gun, truck, or tank.............. 18 meters.
Teegraph or telephone wire and

barbed wire................coeeni 10 meters.
Machinegun............cooeeviinenen 2 meters.
Sted helmet or rifle 1/2 meter.

Your compass, if in good working condition, is very accurate.
However, you must check your compass periodicdly to ensure it works
properly. Check it by usng it on a known line of direction, such as a
surveyed azimuth usng a declination dation. Do no use a compass with
more than a 3° + varidion.

Note: The NCOA should have some locations in the NCOA area where you
can test the accuracy of your compass. Check with your SGL.

When you travel with the compass unfolded, make sure you fold
down the rear sght dl the way to the bezd ring. This will lock the floaing
did and prevent vibration, as wel as protect the crystd and rear sght from
damege.

1. Use the floating did to determine the direction in which you are
pointing your compass.

2. Use the outer black ring of numbers and tick marks for finding
directionsin mils, Figure 25.
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Shooting an
Azimuth

Compass
Holding
Methods

3. Use the inner red ring of numbers and tick marks for finding
direction in degrees, Figure 25.

a There are 360 degrees (inner red ring) and 6,400 mils (outer
black ring) in a circle. The compass depicts the degrees a 5 degree intervas
and depicts the mils & 20 mil intervas. For the lines in degrees and mils that
do not have a number, you will have to determine the line's number using the
numbers given on the did.

Note: In Figure 25, the did is resing with the index line over 5550 mils
and 310 degrees.
Note: You will use the degree ring (inner red ring) for this course.

b. To read direction, point the compass in the direction you want
to go or want to determine.

Cc. Look benegth the index line on the outer glass cover and
esimate to the nearest degree or 10 mils the postion of the index line over
the Red (degree) or black (mils) scae.

d. Be careful to hold the compass dill so that the did remains
gationary while you read the scale.

Note: If you understand these readings and can apply ether of the holding
and dghting techniques of shooting an azimuth, you will be proficent in
performing this task.

4. Use the compass to determine or follow an azimuth. The arrow
on the compass points toward magnetic north. The arrow is dso attracted by
any mass of metd; for example, a truck, your rifle, and even dectrica power
lines. Thus, be sure you use your compass away from meta objects so it will
not give awrong reading.

5. Always hold the compass levd and firm when dSghting on an
object and reading an azimuth.

There are two methods to holding and reading a compass.

NOTE: At this time you will need your compass that the NCOA issued to
you.

A. Compassto-Cheek Method: (Figure 26)

1. Open the cover to a 90-degree angle to the base. Postion the
eyepiece at a45-degree angle to the base.
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Compass
Holding

Methods,
continued

‘—_

Figure 26, Compass-to- Cheek Method

2. Place your thumb through the thumb loop, form a steedy base
with your third and fourth fingers, and extend your index finger aong the
sde of the compass base.

3. Place the hand holding the compass into the pam of the other
hand.

4. Bring both hands up to your face and pogtion the thumb that
is through the loop against your cheekbone.

5. Look through the lens of the eyepiece. If the did is not in
focus, move the eyepiece up or down until the did is in focus Dont forget
that the lensrear sight must be at a45° angle to ensure the did floats fredly.

6. Align the gghting dot of the eyepiece with the sghting wire
in the cover on the point for which your are trying to determine the azimuth,
Figure 27.
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Compass
Holding

Methods, !""%f‘.m l Ty NP
continued Feo b2 i

Rear Sight

| Target

Sighting Wire

In Front Cover

Sighting Slot

Lens

Figure 27
B. Centerhold Method (Figure 28)

Note: Use this method only when you don't need a precise direction.

Figure 28, Centerhold Method

1. Open the compass so that the cover forms a straight edge with
the base. Move the lens/rear Sight to the rear asfar asit will move.
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Compass
Holding
Methods,

continued

2. Next, place your thumb through the thumb loop, form a
seady base with your third and fourth fingers, and extend your index finger
aong the sde of the compass.

3. Place the thumb of the other hand between the eyepiece and
the lens, extend the index finger dong the remaining sde of the compass,
wrap the remaining fingers around the fingers of the other hand, and pull your
elbows firmly into your Sdes. This will place the compass between your chin
and your bdlt.

4. To measure an azimuth, you mus turn your entire body
toward the object and point the compass cover directly at the object. Look
down and read the azimuth from beneeth the fixed black index line.  You may
use this method & night.

5. To keep from going in circes when you are land navigating,
dop occasondly to check the azimuth dong which you are moving. Also,
you can move from object to object dong your path by shooting an azimuth to
each object and then moving to that object. Repesting this process while you
navigate should keep you sraight.
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Task

Measure Distance on a Map

This section of the RTP teaches--

Task Number: 071-329-1008

Task Title: Mesasure distance on a map.

Conditions: Given a standard 1:50,000-scale military map, astrip of
paper with a straight edge, and a pencil.

Standards: 1. Determine the straight-line digtance, in meters,

between two points, with no more than 5 percent error.
2. Determine the road (curved line) distance, in meters,
between two points, with no more than 10 percent error.

(References: FM 3-25.26, Chapter 5; STP 21-1-SMCT, Oct 94, page 53)

Determining
Diganceon a
Map

If you were to plot the coordinates to two points, one inch apart on
your 1:50,000-scde map, your firg thought might be--this it very fa.
However, once you convert the one-inch of map distance to actua distance
you must trave on the ground, you will discover that your trip, & a minimum,
would be 1,270 meters long!

A definite rdationship exisds between the distance of points on the
map and the distance between the same points on the ground. Normdly, we
express this relationship in one of two ways. by a representative fraction or by
agraphic scale.

A representative fraction (RF) is the numerical scde of a map (on
your Tenino map it is 1:50,000). Keep in mind, RF expresses the ratio of
horizontal distance on the map to the corresponding horizonta distance on the
ground. You dways write the RF with the map digance as one (1) and in
ether linear form (1:50,000) or fraction form 1/50,000.

An RF written in ether form amply means that one unit of measure
on the map s equd to (on your Tenino mgp) 50,000 of the same units on the
ground. For example, one-inch (1) map disance (MD) measured on a map
scaled at 1:50,000 is equal to 50,000 inches of ground distance (GD).
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Determining If you dont like working with inches, you can convert to other units
Diganceon a of measure by dividing the 50,000 by the appropriate divisor. The following
Map are examples to convert to feet and meters.

Feet: 50,000 inches divided by 12 inches (1 Ft) = 4,166.7 Ft.

Meters. 50,000 inches divided by 39.37 inches (1 Meter) = 1270 Meters

A bar scde is a graphic representation of ground distance drawn to
the scde of the map. These scdes appear on most military maps in the
bottom center margin.  Look a your Tenino map, you will see that your map
has a bar scde. The unit of measure for an individud scae appears to the
right or above the scale, Figure 29.

EXTENSION SCALE PRIMARY SCALE
i ” Scale 1:50,000
Mebers 3000 500 O ] 1 3 { 5 Kilometen
1 % 0 I ] 1 B .;mm Miles
] i 0 | 3 2 3 Navtical Mibes
Figure 29

The bar scde shows the "primary scde' in full units of measure to
the right of zero (0), and the "extendon scaée' left of zero shows the unit
divided into tenths.

The number and types of measurement found on bar scaes will vary.
The mogt commonly used units of measurement are meters, yards, datute
miles, and nautical miles. As you can see on You Tenino map, the bar scae
provides al four of these measurements.
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Types of
Digtance
Measuring

Straght-line
Distance,
continued

The two types of distances you can measure on a map are draght-
line distance and curved or road distance. In order to measure them on a map
you will need:

1. A draight edge piece of paper long enough to cover your sdected
points on the map.

2. A sharp pencil used for marking tick marks between map points.

NOTE: You will now review the method to determine draight-line distance
between two points.  As you follow the seps beow, you will use the figure
given below and dso perform the task on your Tenino Map.

Straight-line. A draight-line distance is the shortest route between
two points. To convert a draight-line map distance to miles, meters, or yards,
perform thefollowing:

Sep 1. Determine the two points between which you want to find the
draght-line distance.

Step 2. Align a draight edge piece of paper on the map so that the
edge of the paper touches both points on the map.

Step 3. Place atickmark on the paper for both points, Figure 30.

e

Note: When measuring distance, use center of mass of symbol or object

Figure 30
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Straght-line NOTE: At this time go to your Tenino map and find Grid EG080874. At
Distance, this point you should find BM 83, Point A. Next, find the TV Relay Tower a
continued Grid EG126877, thisis Point B. Once done, conduct steps two and three.
Step 4. Align the piece of paper on the bar scde for the ground unit
of measure that you need, and read the distance from the graphic scae to the
nearest tenth of aunit, Figure 31.
Scale 1:50,000
Meters 1000 500 0 1 2 a 4
Ni —
! £ Distance of 3 kilometers, 950 meters .I 2
(@) (3,950 meters) (b)
Figure 31

Sep 5. Since the military messures disance in meters, lay your
draight edge piece of paper on the meter bar on you Tenino map. You line up
the tickmarks so tha the right end is on a full 1000 meter increment in the
primary scade and the other tickmark is on the ingde of the extenson scae.
The only time your left tick mark does not fdl in the extenson scde is when
you have a digance that is a full 1000-meter increment. In that case the left
tickmarks will fdl on Zero (0). By following this step of indruction, your
right tickmark should line up on the 4000 meter mark, and your left tick mark
should line up on 600.

Step 6. Y ou obtain the totad distance by adding the 600 meters from

the extension scae to the 4000 meters from the primary scale. Therefore, you
have atota straight-line distance of 4600 metersfrom BM 86 tothe TV relay

tower.

Now you will find another draight-line distance; however this time,
you will have to bresk down the extenson scde into tenths to interpolate
(estimate) the distance between the 100-meter marks on the extenson scae,

Fig 31.

Go to you Tenino map and find the distance in meters between the
water towersin grid squares EG0982 and EG1185.

NOTE: Make sure your pencil is sharp, you need to be as precise as possible

SPE-2-35



Straght-line If you followed the steps above, the distance between the two water

Distance, towers is 3,450 meters. In this ingance the right tickmark lined up on 3000

continued meters on the primary scde, and the left tickmark fdl hafway between the
400- and 500-meter marks on the extenson scde. You must interpolate, and
you should have edtimated at a distance of 50 meters, the distance between the
400- and 500-meter marks on the extenson scale. Therefore, you add the 450
meters to your 3000 meters from the primary scde.  This gives you a totd
draight-line distance of 3,450 meters.

Now you will work a draght-line distance, when the distance
measured (a) to (b) is longer than the bar scale. This is smple to do following
the steps above with one additiond step. Simply place the right tickmark on
the largest number in the primary scde, and place a tickmark under the
highet number of the extenson scde () so you will know how much
distance you have already measured, Figure 32A.

A
Scale 1:50,000
Meters h .
pertis 1000 500 0 1 2 a a 5 Kilometers

C
@ < Tota of 6 Kilometers (6000 Meters) >
1000 Meters equals 1 Kilometer

(B — TN

DISTANCE IS 6,420 METERS %

Figure 32
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Straght-line
Distance,
continued

Curved or Road
Distance

Take out your Tenino mgp and mark your draight-line measurement
between the horizonta control point "Skook™ in grid square EG1682 and the
water tower in grid square EG1088. Mark your points A and B, then place
your measurement on the meter bar scale, and mark your point C on your
piece of paper, see A Figure 32.

Once you mark the distance point C between points A and B, dide
the paper where as new point C is lined up in the primary scade on one of the
1000 meter tickmarks and point A lining up somewhere in the extenson scae.
In Figure 32, pat B, the disance happens to be less than 1000 meters, so (€)
lines up under the Zero (0) of the extenson scae.

On your Tenino map, you see that your point C will line up under the
2000 meter mark in the primary scale and point A fdls in the extenson scae
between the 600 meter mark and the 700 meter mark.

Now you must add everything up, asfollows:

Distance between Points B and C: 6,000 meters.

Digtance between Point C and Zero? 2,000 meters.

Distance between Zero and Point B 640 meters*
Total 8,640 meters

*Note: Don't forget, when a tickmark fdls between two 100-meter marks,
you must interpolate (estimate) the distance. The edtimated distance between
the 600 meter mark and the 700 meter mark appears to be 40 meters. With a5
percent margin of error, your distance should read between 8208 and 9072
meters.

The bar scales are smple to use, and there is a need for very precise
work; however, many map users may find or arive at different results. Did
you come up with 8640 meters as we did with the above draght-line
distance? Hopefully you were no more than 5 percent off. Just the sharpness
of your pencil can make a difference. As you will see, when measuring curved
or road distances, the variation of measurements will increase,

To measure curved or road distances, you will adso use a draight
edge piece of paper to measure the distance adong a winding road, stream, or
any other route following an irregular course. For the rest of this lesson, we
will use roads, but remember you use the same process for any route that is
irregular.
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Curved or Road
Distance,
continued

NOTE: Before darting, make sure you pencil is sharp and you have a clean
piece of paper with a sraight edge.  You will use the figures povided below
and you will dso measure aroad on your Tenino map.

NOTE: It does not matter if you measure from point A to point B or vice
versa. It dso does not matter if you place your paper above, below, l€ft, or
right of the road as long as you measure along the same side all the time
and do not crosstheroad.

Step 1. Mak on your mgp darting point A and finishing point B.
See Figure 33.

Step 2. Place a tick mark near one end of a straight edge piece of
paper.

Step 3. Align the draight edge of the paper with the road on the
map S0 that the tick mark is on one of the points (dart point in the example)
and the edge of the paper extends adong the route to a point where the route
changes direction. See Figure 33

.... e

1{:@ FINISHING POIIII\\ITJB m’t\'
l STARTING POINT . NI " gw YRV

A

T-== A,

@

Figure 33
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Curved or Road Step 4. At the point where the road changes direction and does not
Distance, follow the edge of the paper, place a tick mark at that point on your map and
continued the piece of paper, Figure 34.

lS'!'A.FtTIH'!} POINT

9

Figure 34

NOTE: Now it is time to take out your Tenino map and accomplish the firg
four steps above. On your map sdect the horizonta control station " Skook™
in grid square EG16108255 as Point A and the bridge in grid square
EG13558355 as point B.

NOTE: Dont forget to measure from the center of mass of the object or
symbol.

Step 5. Rotate the paper s0 that the tickmark you just made on the
paper and mgp are digned and the draight edge follows the road until the
road changes direction again. As before, place a tickmark on the piece of
paper and the map at the location where the road changes direction. Continue
this process until you reach Point B, Figure 35.
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Curved or Road
Distance,
continued

Figure 35

NOTE: Continue with sep 5 on your Tenino map until you reach Point B.
Once you reach Point B, you have successfully taken the curved road or route
and turned it into a draight-line measurement on your piece of paper.

Step 6. Now that you have a draght-line measurement, determine
the distance on the bar scde the same way to you learned to measure draight-
line distances.

NOTE: After determining the distance on your meter bar scae on the Tenino
map, your distance should be 3240 meters. With a 10 percent error margin,
your distance should read between 2916 meters and 3564 meters.

Now let's take time out to check your proficiency in determining
digances on a map by messuring draight-line distances and curved or road
distances. Take Quiz Three on the next page.
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Task

Shadow-Tip
Method

Determine Direction Without a Compass

This section of the RTP teaches--

Task Number: 071-329-1018

Task Title: Determine direction without a compass.

Conditions: During daylight and a night (with aclear view of the Big

Dipper), given awriswetch (not digital), you must
determine direction in afidd environment with natura
vegetation avallable.

Standards: Identify north and east within 15 degrees.

(References. FM 3-25.26, Chapter 9; STP 21-1-SMCT, Oct 94, page 60)

The shadow-tip method is a ample and accurate method of finding
direction by the sun. You can use it to find the four cardind directions

(north, south, east, and west).

Step 1. Place a stick or branch A into the ground a a level spot
where the sun will cast a didinctive shadow, see A, Figure 35. Pace an
object (stone, twig, etc) at the tip of the shadow, see B, Figure 35. This first

shadow mark is dways the west direction.

SECOND SHADOW
TIP MARK

APPROXIMATE APPROXIMATE

EAST-WEST LINE NORTH-SOUTH LINE

Figure 35
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Shadow-Tip
Method,
continued

Watch Method

Step 2. Wait 10 to 15 minutes until the shadow tip moves. Mark the
new tip of the shadow in the same way as you did the first shadow tip, see C,
Figure 35. Thiswill be your eastern setting.

NOTE. Since the sun rises in the east and sts in the weg, the first shadow
tip you mark is dways west and the second mark is dways east.

Step 3. Draw a line through the two marks/points that you made of
the shadow tips to get an approximate east-west line, see D, Figure 35.

Step 4. Standing with the firg mark (west) to your left, the other
directions become smple. You are facing north, to your right is east and to
your rear is south, Figure 35.

NOTE. A line drawn perpendicular to the east-west line a any point is the
approximate north-south line, see E, Figure 35.

You can use a watch to adso determine the approximate true north
and true south. 'Y ou must use awatch that has hands.

1. North Temperate Zone. For standard time, point the hour hand
toward the sun.  You can find a south line between the hour hand and 1200
hours, Figure 36. For daylight saving time, you will find the north-south line
between the hour hand and 1300 Hours.

NORTH TEMPERATE
ZONE

1200 Hours

Figure 36
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Watch Method,
continued

Star Method at
Night, Northern
Hemisphere

Star Method at
Night, Northern
Hemisphere

NOTE: If there is any doubt as to which end of the line is north, remember
that the sun is in the east before noon and west after noon.

2. Southern Temperate Zone. Refer to Chapter 9, FM 3-25.26, page
9-8 for ingructions on this method.

The man congdlations to learn are the Ursa Mgor--Big Dipper--
and Cassopela Neither of these congdlations ever set. They are dways
vidble on a cear night. Use them to locate the North Star, dso known as
Polaris or Polar Star. The North Star forms part of the Little Dipper--Ursa
Minor--handle and could cause confuson with the Big Dipper. Prevent
confuson by usng both the Big Dipper and Cassopea together. The Big
Dipper and Cassiopeia are dways directly opposite of each other with the
North Star between them, Figure 37. They rotate in a counterclockwise
direction around the North Star. So, the North Star gays sationary in the

y.

The Big Dipper is a seven-dar congdlation in the shape of a dipper.
The two dars forming the outer lip of the dipper are "pointer sars' because
they direct you to the North Star.

Mentdly draw a line usng the two "pointer stars” Starting with the
"pointer star” a the closed end of the Bid Dipper, draw a line through the
second “"pointer star” to a distance of about five times the distance between
the pointer stars. At this point you will find the North Star.

* x
‘AI' Polaris Y
3 < -~
* , ax‘l\’\(\e *
2 LA N7 N
* X I
\ *)\ > : /
S A *
Big Dipper Cassiopeia
= o —
NorthPoIe/TrueNorth’
Figure 37
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Star Method at
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Hemisphere

Cassopeia has five dars that form a shape like a "W" or "M" on its
sde. The North star is Sraight out from Cassiopeias center star, Figure 37.

Once you find the North Star, you locate the North Pole or True
North by drawing an imaginary line directly to the earth from the North Star.

NOTE. The North Star is less than one degree off true north and does not
move from its place in the sky because the axis of the eath is pointed
towards it. This is why the Big Dipper ad Cassopeia rotate around the
North Star.

Refer to Chapter 9, FM 3-25.26, page 9- 10, for information on the
gar method at night, southern hemisphere.
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Orient a Map to the Ground by Map Terrain Association

Task This section of the RTP teaches--
Task Number: 071-329-1012
Task Title: Orient amap to the ground by map terrain association.
Conditions: Given a stlandard 1:50,000-scde military map in the fidd
in daylight.
Standards: Orient the map to within 30 degrees of north.

(References. FM 3-25.26, Chapter 11; STP 21-1-SMCT, Oct 94, page 58)

Terran You can orient your map by terrain association when you don't have
Association a compass, or you want to make a quick reference as you move across

country.

Usng this method requires a careful examination of the map and the
ground. You must know your approximate location and a knowledge of the
terrain features gppearing on your mgp o you can compare them with the
physica features on the ground.

Hold the map in a horizontd podtion and line up the features you
see on the ground with those on the map. If you have a compass, you can
check your orientation by:

1. Placing a compass dong one of the north-south grid lines to
keep from orienting the mgp in the wrong direction, meaning
180 degrees out.

2. Aligning two or more fegtures, eg., a swamp to the left, and a
water tower near aknown city.
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Determine a Location on the Ground by
Terrain Association

This section of the RTP teaches--

Task Number: 071-329-1005

Task Title: Determine alocation on the ground by terrain
association.

Conditions: In the fidd during daylight, while a an unknown

location on the ground, given a standard 1:50,000-scale
map of the area, pencil, paper, a coordinate scae and
protractor, and a known point on the ground.

Standards: Determine the Sx-digit coordinate of your location with
a 100-meter tolerance within saven minutes.

(References. FM 3-25.26, Chapter 11; STP 21-1-SMCT, Oct 94, page 51)

Fird you must determine the terrain features of your location. You
must have a knowledge of the terrain festures appearing on your map so you
can compare them with the physicd features on the ground at your location.

Orient the map to the ground by terrain associaion, and then
determine the four cardind directions (north, south, east, and west).
Remember, you can determine the directions by lining up know terrain
features on the ground with those on your map, e.g,, swamp on the left, and a
known town on the right. Also, you can use the shadow-tip method of
direction.

To determine your location, you must relate the terrain features on
the ground to those shown on the map. After determining where the terrain
features on the ground and those on your map coincide, determine the six-
digit grid coordinate of your location usng the coordinate scde and
protractor.
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This concludes the RTP
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